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(54) Title: CARCINOSTATIC METHOD USING BRCAl-BARDl PATHWAY 

ON 

(54) mm(D^^M BRCAl-BARDl^l^S^ffll^fcS^nlf^J:^>£ 

m 

(57) Abstract: It is intended to provide a method of the polyubiquitination of nucleophosmin which comprises reacting nucle- 
ophosmin with BRCAl-BARDl in vitro or in vivo. It is also intended to provide a method of inhibiting the polyubiquitination of 
nucleophosmin which comprises phosphorylating BARDl by using CDK2-cyclin E and/or CDK2-cyclin A. 
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BRCAi«. %mRxswmm<Dmmmi^^-v$>^ . fmmno:>^m'vm% 

10 T^cfcjte^O— 3Tfe§i-4o «3fi. ^mmmB\t. BRCAmr/BARDlpO^^RING^ 

- if OD ^Stt BRC Al ® 0 aiJ a tl £ ® J; 5 M t5 o T V i ^ ® c> V i T ^ 
NPMt*, Gl^orBl(14';D#:iC#SL. NPM^^^Gl/S^ff ^®FBlJ:iCDK2-it-r 

^^c4>^L^#^^HoT< ^®/?>^J15^e>;^^lC75:-3TVifd:Vio — BRCA1(D:>^^(C 
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5 6:^^'CUt^^^'^-^o :^mm\t. ^ U :t y ^ 7. ^ > ^BRCAl-BARDl L R 

-r^o 2^^BJ#e>t^. ±tBi^M^^^'r^;^c56t;ii&.TO^^tTofc^*, BRCAl- 
BARD 1 ^I^U >M'ft:^>/N°^S'Xr^§p? ^ >/B23(NPM)^,1g 

10 tBUfcc 

:$im^M(D-—D(DmU\Z^\^^X. ^^U:ty ^T.^y^BRCAl-BARDlt.Rjt^-^ 

lf^5^>'fh;*JJ^Pflj!j-r^^?*. BRCAl - BARD l^^fil^ii-^ BRCAl-BARDl 

BARDl® U >m'fbmi«> S148, S251. S288^UT299f)^ iE>t^^m-^^ BM^tn 
^{i^^U< thS-DO^^mX^r)^;^, ^Tc. mm^mt. S148. S288:&tJ^^T299 

T%>cfc<^ 8148. S251. S288Rt/T299'rfed;Vio 

2^51?^©— tPODtJ^-hUT. BRCAlMtKi:iCDK2-tl--r U ^ES-I^/XH 
25 CDK2-y-< ^7 U >A^*fiii$-B:^ BRCAl^^:;^^ eiffllSS^fiaH^ 

m 1 2o©m7^cj:'5Xi^ U— n>iJflCcfcDBRCAl-BARDlU:^f— tf®SM<h 
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Myc-BRCAl (l- 772) :RD^^HA- BARD l^^i^To 

5 H^5^>'fbFlag-NPMcD'(5:a^^To IgG^^To 

msU. BRCAl-BARD NPM® 1: ^ 5=- 7° n 7^ T V — A (D 

^''^;1/TJ^:^cJ:V^^: ^^S^i"EI'e$)^o A© >l-4t^. Flag-NPM^0.5Mg^ 1^— 
>2-r^Myc-BRCAli-772;S.tJ^HA-BARD1^0.05Mg, 1^— >3-ci^. Myc-BRCAl 
i-7723S^O^HA-BARD1^0.25Mg^ 1/— >4Tti^ Myc-BRCAl i-772]^ OTA-BARD 1 

0 4^5. ^7^^M\Z.^^-f ^ . NPM(hBRCAl-BARDli:©^li:RO:NPM©rLtic^ 
=^yih^^TmX^^^. A©Merget^. 2 >/^iJ7K(NPM<hBARDl)CDlliB 
^m^^fD^r^'hO^^'t o B*5J:Z^^C©MergeJ12 ■^(D^^/^^'MCB: BRCAl 
^ Q!/ /3 -tubulin C: NPM<hBRCAl)S:ti^^^©®ffe^a^3i-a-fc>i±/c ® ^^fo D 
15 :7n— y--r hp«> h U— T^-:$^-bfcDNA^a^-h§|i^^^To 
Ill5«. BARD10^fflHajl^fCl3fe#Lfc^Ji^^TlllT^2fe^o A«i57' 

20 ][i^FACS:^|lf-e^::ii5^ — b7tM:i:^^-ro Asyn^d;#lHIilllEIaSr^-ro 

HI 6 CDK21t-f ^ U >Al/Elj^Oi'CDK li^-f ii7 U >B175^\ BARD1(DNH2 
5^iSM^U >M'fb-r ^il<i:§^~ri2lT25^o *mgG^^ WT^SJ^M^. K2/E1 
HCDK2-cyclinEl^. K2/AltlCDK2-cycHn Al&x Kl/Blt*CDKl-cyclin Bl, 
HA-BARDl-P^i U >M'fbHA-BARDl^^n^n:^i"o 
25 0 7 A-Ctt^ CDK-it-< ^7 ij >ES:tJ^^CDK-+>-'1' ^ U >Ay5?t, NPM®a.t:^5^> 
'fb^^fl^liT^ ^ .h^^TISlTab^o K2/Et^CDK2-ti-'f ^7 U >E^. K2/AtlCDK2- 
it-r^U>A^. Kl/Bt^CDKl-it'1' ii7 ij >B^^n^^n^1"o D^a. CDK2-it-i' 
U >Ei:S:tJ^^CDK2-it-r U >Al/^^^Mm3fe#65f-BRCAl-BARDl®:ilf 

U :j^-if?g'l4*|f|]aiJ-r-g) 21 ii^^-rillTab^o l/->2S.tJ^^6TiSCDK2-tt--i' ii7 ij 



3 



wo 2005/073379 



PCT/JP2005/001870 



BARD 1S148A/S251A/S288A/T299A -f- „ 

msit. BRCAlS.rJ^^BARDl«^ ^fflfl^KtC|ii]^$n> CDK2-cyclinEl<h©^^ 
5 JifCj; D^^^-fbl"^ ^<h^^T0T$)^cA.±^«ifL-HAm^^^T©«tn;-HA 

trL#:>R Ji&t^in;-Myc^#: ^ S y n - n h T^^lf bTV^^ili^^ 

To B. 1/ — >2HCDK2-1t-^ ii7 ij >El&0.lMg. 1/— >3^i0.5Mg^ 1/ — >4t^ 
1.5MgJP^/cfe®-r$.^o Myc-BRCAli-772, HA-BARDltl <if ® > #^ 1 
MgJP^TVi^e #'^?0D^>A^M©^^4^ii^^^ tnl-HA^f*^, 2^ 

TVi§;i,h^^-ro C. _h^TiMyc-BRCAli-'772, HA-BARDi:^U^pcDNA3^:i7 
^ — ^ffiV^T. T^'trti. Myc-BRCAli-772, HA-BARDi:5.D^^CDK2-1t-r ^ U > 
E1^293MI^^-5^M^?i^-&fefe®T$)§o D. 1/- > 1 2 "I? fr^, FLAG- 
BRCAl. HA-BARDlS:tJ^pcDNA3^^ ^ — ^ffl V^T, 1/— >3RI/4 Til. FLAG- 
15 BRGAl. HA-BARDlS:tXCDK2-tl--r^' U >El^ffiVi;?til^^^To ^fc. Ntl 



^ 0J ^ ^ J^T § i6 ® S ^ ® 

^ ^ l/::e-:7:tX5 >^BRCAl-BARDli:KJS$it^il^^^tf. ^ 

iS^^STBRCAi^^ffib, :it:^^>'fb$n^o Gi/s^tf ^:s.r/s^©rBi« 

CDK2--y--r U >E^D^^CDK2-i:)--l' ^ U >A/^^\ NPMS U >M'fbb. NPMSr4'^i> 

BARDIE U >M'fbt" -So ^(D^^. BRCAl-BARD ^-oX. 
25 BRCAl-BARDltcJ;^NPM®a.tf:^5^>ib/O^^JJl]0iJ$n^c BRCAl © ^ ^ J:: J: D 
^'b'i^mm'mU. m^^:^M^'^-^^M^^^^> ^(DiTM7S:CDK2-BRCAl-NPM^ 

4" 'bm^miz *D ^ BRCAi ® ^sf ij ^uo^ti:=. X A T $> -5 ^1 <Ji 5^?^^^ $ c 
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1. ^^U:ty^7.5.>. BRCA1> BARDl 

:$^mm(Dy^i7 u^y :t7.^>(]^y. tnpmj ,hv^"5^-^55>^^ab^)^«. brcai- 

5 -r^o l/:t:7:t:^5 >t-^i. ^ ^ l/:t :7 ^ >/ B23/ N038 (NPM) 

MS) ^ ffl ;^ 2 -C? ® X ^7 U — - > ct D BRCAl-BARD 1 ® i b T 1^ S $ 

$iJt4P=^«.i: LTCDK2-BRCAl-NPM^S&55?^^#ftb. BRCAl-BARDl};ict ^NPM 
15 ^TcLX\^^^o 

BRCAi«. %mRzsmMm(DmwmiA^f-x^r^. m.mm^(D^mxm.%mm 

fcKjlfe^©— "O-efe^o BRCAltS. BARDli#^JCRING^-7^n^W"N' — 

^^Sfe-r^^. iftVi:ilf^^>U;^— ifMtt^0I#T^i-4o N^i^XO^rcaijifK 

20 fsltilBRCAl «4'^il>#:tC^ffi-r^o *7t. BRCAl r - ^ ^ — ^'^ 'J > |§ -^-T -5 

BARDl^i, BRCAl<hj|g-g-"^^Rmg:7^ >:^' — sew (BRCAl associated 
RingDomainl) ibT|Wl^$n;^o 

BRCAi:&t;^'BARDl«, RING^T" n iS'W M:i If ^r5^> U if 
25 ^:^ti?LilS®MHi75;^BRCAll343tj-^^y;-fe>7;^mf-cfc ^CDU 

- if '14 ^ ± -r ^ o 

BRCAl -BARD 1 U if DNAfM. lfflfl§M^®ii^T^tl/4''L^#:®1t^# 
NPMs BRCAl]5:r/BARDlCD^i!j«J^T®ffiDTS)^c f/ctfe-S. re^^t-^V^T 
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TV — At^J;^i5'>/N°^ m^M © 5/ :^ ;V t b T II fg-r ^ ^aE* ® Lys-48|g ^ sa -Tf 
TV — At J:-:?Tl5S:jLlf^5^>^b$tl^2,3„ NPMfe, jji kzVoTBRCAI-BARDI 

i^PMit.^r:iy^mm(Dm\zmmi^m\zw^^-r^^^\tmB\zm'r^^'^oBRCA 
(Dxmz^r)ipjt!>^(Dmmmm-^^j^^vo^o -^^iz. npm©#<<d^im. -r^^cj 

20 n^5^>U ^:5^U >^lC*Dtt^1Sf'J2i.2250tBRCAl®at^<i:SmbTVi^o U-o 
X. BRCAl-BARDl}dJ;.^NPM(Z)^H^g^>'fbtl. BRCAl®^^®atg^ii -5 

tJ?:3. t: 5^ > U — tf (E3) £ l^bT. mM^f.^^^ >/^^ M\z:2.}£ 
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— if ?g i4 ^ ii i J; D ^ BRCAi S #yO^^:3. t: ^^fb ©SK ^ >/^° M <i: 

10 tUT^^t^bT^KVio BRCAI -BARD l-^^ENPMO-H^ 5^ ^'fb/O^^NPM^ :^^?r 

#§0 :i(5D:^^> NPM#^T^Si$i±;^::±^'&<t^ BRCA1-BARD1#&TT^^ 
Ji^ii-fe:®'^^::. ^i^^®:^-&©^J&^^NPM®^^tt:0^i«V^:®-&H. BRCAl- 

B ARD i(;iJ^^NPMn-t:^5^>'fb«-7°n7"TV-A:^^Jl?®>-^'^^;V-e«75:Vi<hVi 
15 X^o ^Tc. BRCAI -BARDl-i^^^NPM:lt:^5^>{b:^^)^^NPM^^^JI|■r^rc^se)® 

^tf^5^>'fbFlag -NPM»;^^^±iJPbfci:V^:^-^JC. BRCAl-BARDll;ict ^NPMa 
20 BRCAl-BARDllC<j:^NPMa.t:4^^>'fb7^)^\ ^ M^nm^O 

NPM « > ^ . J/2 vJtroX BRCAI -BARD UZ,kV:=L]d=¥'^>it-^tl^^L^^ 
m^^^X^^o BRCAI -BARD l;$?^7/2 vjtroXNFM^::L]d^^yit't 

25 ^^fiSiibfcNPM. BRCAlS:lKBARDl<hEl^ E2. :xlf^^>' 

^tf)^X^^o :i(D^Z)f3im^m^^^^^ itti^S/7s-7^AJC*5lt^BRCAl- 
BARD 1 - fe# 'I±NPM:3. H 5^ > 'fb z^/^^:^ $ ^ o 
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3 . CDK2-it'f ^ U >\Z^^BARD 1 ® U >mit 
CBKhit. it-f ^7 U >f4^#'l4^:t— if ^V^Vi. CBK2-^'ii7 >E\t. CDK2 

m-er^^^^n^^nitft-r^o M^ts*fc^aflS)^KSiisfi5?^Tm«UT43D. cdk2- 
(cdc2) m^it^m^i^^ 'j^mmo:>fMh^mm^^^(D'v$>^o 

10 BRCAl-BARDllCj;-g)NPM®^UrLlf^^>'fb^Jfl]$iJt-^o CDK2:^^^BRCA1- 
BARDl J; ^NPM® o- }d^^>it^mm't^ ^ :^ nX A <hbT2-C?®;ii -^^^ 

1) CDK2(c:J:^NPM(5DU >^'fb}Ci;oTBRCAl-BARDl7i^'NPM^ira'e^/^i:< 

15 2) CDK2tlBRCAl-BARDlU;^y^-if^li:igU ^m'fbb. ^(D|g'l4^J^0M-r 

2::)0[)^5^;l/^l2SIJ■r'g>fe^6^C. BRCAl -BARDIU;^?— if;0^ CDK2U 

cn^^J;D^ ±IB^M#:«> BRCAl-BARDlU :^3-iil;:cfc^T:iH4^5^>'fb 
c:<DrLt:4^5^>^b«CDK2tc:J:;-pTjJl]$[l$n^il<^i/&^^:$^/0^^o BARDlfrd: 
20 CDK2-1f-r t57 U >E1®XK7'J:®T^ BRCAl-BARDi:xH^5^> U if?g'I4© 

^J^M^l^ bardi©u >mibfcitigj^#^§:tj-TVi^pitg'i45i^^^'&o b;i>^u, 

BARD1©#U >m'fl::^S#^^:rM^feBRCAlcDSB:itf^5=->'fbfe^ CDK2-+l-'< 
U >EliCi;'3TjJ?0J$n^fcfiC).CDK2t;:J:'2)NPM:it:^5^>'fb(DS1]0J/^)^^±T 

BARDl ® U ^^-ftS \z.^mt^ ^<D'(:\t.fs,\^Z.}z ifi^ii^ ^ = 
25 CDKi::<J:^BARDl(D U >m'fb«. BARDl<hCDK-y--r U >^^^Jg$i^/t 

'r^^^\Z^X)m^'t^o ^®^J^fe^ BARDl^^^CDK2^±-if®S^T2b^ 
ii^S-C^tj-TVi-So Z.(Dm^\Z. BARDl(^NH2*i^l'T>i-1=BARD10COOH7k 
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BARDlUj^in vitroV CDK® i 75: -5 ^ 1^1" ^ n J; „ 
Z.n\Z^ri^ BARDlfri, NH25^^#JT. BRCAl-BARD 1 ©^5^ □ iS'W ^-fl^^ 

BARDl©NH27^3!SMt:i U >m'fb§l5{i:^^^Si48/S25i/S288/T299®4®Hff ^1 iJ^^^fe 
feCDKl-it-r^U >B1 ^cJ;oTt)^^<h^^^^^^*®^!^J&^$75:Vifc^s6. ^(D 

CDK2 ^ 1^ D §15^ TBARD l^U^^^bbTfe. BRCAl -BARD 1 © U :^ - if 
^flJ^J^nT^cCViTtiS). U>m^t;S#:t^^ BRCAl-BARDi:ilf^5^>U:*f— lf®^^^7 
>W'^:xl/— >tC-^n{a£SlST«75:</ii:#^e>n^c BARD 1 <h CDK 1 - it 
-l' U >B<h(D^fg^/5>^^i>2 v-iVoTBARDl® U >m'fb^^l #® BARDlt 
15 BRCAl a:(5D|g-^i;i«^#b7S:Vi;ii:tS, BRCAl-BARDl©Mtl^ IfflflSMI^^' 

±IB©CDK2-y--l' ^7 U >b:SlXSCDK2-^-^ ^ U >AlCcJ;-SBARDl© U >M^b 
(Ci;D BRCAl :R.rJ^^BARDlttMilL. :3.t:^5^> U If^Stt^O^^^il 

20 ^l^^n^o BRCAlgBrLHc^^^Xb^aiJ^-r^il^iCcfcD. BRCAl- BARD 1-^ 
T-Di$7W^— EIW®U;^^— iftg'l4J-?c>j-r§. CDK2-1t-1' U >ES.ti^^CDK2-1t-r 

u >A(D?i):^^iS.^-r^ ^<^i50^^T#^o ^ntc=tn«\ cdk i -it-r u >b^^^ 

BRCAl(DgB:3Lt:^^^>'fk^lfl]0Jb/^Vi(Di;:^^b.CDK2-it-r ^ U >E:RrJ^^CDK 
25 ^ ;i i IC. CDK2-it-r ^ U >ES.I/CDK2-1^'1' ^7 U yAUhh BRCAl -BARD 1 

2^^0Jl3l5 bT^ CDK2-it-r ^ U >ElSir)^^AlJJ?^^BRCAlS:U^^BARDl®^ >A° 
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^SfSii^;:^®J::5/cJ^#^#^'S^^^-"::?^^Ta. :lt:4^5^>U:«~-if^'I4^-^^ 
B 1 X^m^ < . CDK2-it< ^ U >E 1 /A 1 D *iJ61ifcMii>f IBIMS 

[35S]-p^5=-^::i>T^^;l'b/i;i/7.-5^x<7>lil^-r^«'&. BRCAl-BARDlit-a- 
5 #:€rGDK2-1j--r^U >El-r^^ig$i±^ai. MflS^'-IfCD^M^t^^ 

^$n^o :^mmi^^^^ mu^)V(D-^-(^v>E(D^mt. brgai®:^.^^^^^ 

10 

4. BRCAl©:^/5^e>lfflflaK^®$iyig| 

i^tu^ BRCAi:S:U^^BARDl^S> e>*fflflSK^®#3^iC J: ^tl^ -5 

#^:0^^a&ofc:o CDK2-1±'1' U >El^BRCAl.h^^ii$i±fe^'a-®. ^^J;tJ^^ 
15 mmm^(DBRCAl^>A^MU^)V^^mt^^> CDK2-y-'1' ^ U >El}??^^#ffi 
b7^cj:Vi±l'&, ^fflMK®BRCAl©^>A°^Ml/^;V«. :j^Tll^$n§iS7>/N°ii7M 
l/^;i/cfcO t)ig;<^ CDK2-it'1' U >El<h^^^^i±7c±a^«^ ^ffllSMBRCAl 

fco tJ!oT, CDK2-1t-i' ^ U >E1©1?^STT, BRCAlt^^;^^ SiSISK^I^jt^ 

20 ti^ e»ti^o 

nn 6 njsf !i ^ <z) w IS ffl /^^iss $ n ^ © fj: o 

25 

HA (12CA5, Boehringer, Mannheim) > Myc (9E10, BabCo)^ Flag (M2, Sigma) , 
/J^ U :i t: ^ ^ > (Affiniti) ^ a-'BLXS ^ -^^ ^l — 'J^ ^) y (DMIA+BMIB, Neomarkers) 
S.Ii^^NPM (Sigma-AldrichXHZymed)Jc:^it"^^'^X^ry i7 U—y)]/^^mJ 
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t;:BRCAl(^^'r ^ "^it^^ U ^ n — ^;i/irL#:-rag>-§) (Santa Cruz c-20)mUiK(D 
-^fiE^y^ FCVMSFELLPLDS (ia^ij#-^ 3 ) ^ffiV^T^^b^ ■i^^ tu T :7 ^ 

5 lSISL';^o 

hNPM(B23.l)OcDNA (iB^il#-^ 1 ) HeLalffl)3S®cDNA^ ^ 
ij _ 5, Pfx:^ U ^ ^ — ifXStratagene) ^ ffl TPCR-Tr ii b fci o ii "frl b ^ft t 
hNPM (B23.l)®cDNA^> N-*)^Flag tag^WT ^nt?LiEjiit)^?ipcDNA3^i7 

N-?^« 6xHis-Flagtag^*-r§;'cJ©Mffiii^i7i$7-Tfe^pET^C 

10 'y-y^n-:n>iJ/bfeo BRCAl. BARDlJ^tJ^m-rLif^5^>ffi®nrti¥LSjiil^ia 

:7°^ X 5 H ^^Hashizume, R. et al. The RING heterodimer BRCAl-BARDl is a 
ubiqiiitin ligase inactivated by a breast cancer- derived mutation. J. Biol. Chem. 
276, 14537-14540 (200l)^ Nishikawa, H. et al. Mass spectrometric and mutational 
analyses reveal Lys-6-linked polyubiquitin chains catalyzed by BRCAl-BARDl 

15 ubiquitin ligase. J. Biol. Chem. in press [online resource] JdfBS® ^^^'^It -d fc^' 
■KliT^^fr^ff ®T^7tJse)(;i^ih3i Y>^^t^M.^^^^^> site-directed 
mutagenesis '{k (Stratagene) \Z ^ -d X o ffi V ^ ^ T ® :7° ^ X 5 H ^5 . 

DNA~>-^X>7.tC J;oTmiSbfCo ^ U >JtlXCDK©iii?L»Ji^^iSy ^ 
7. ^ H Ohta, T., Xiong, Y., Phosphorylation- and Skpl-independent in vitro 

20 ubiquitination of E2F1 by multiple ROC-cullin ligases. Cancer res. 61, 

1347-1353 (200l)S:tJ^Maeda, I. Ohta, T. Koizumi, H. Fukuda, M. In vitro 
ubiquitination of cyclin Dl by ROCl-CULl and R0C1-CUL3. FEBS Lett. 494, 
181-185(2001) f^fEmO;^?i26,27-i:p$^b7to 

it^El (Affiniti Research Products). i^^i- tf >(Sigma)]S:IJ^Flag-:3- H 

25 4^5^>(Sigma)l^Tl?l5(^^®&liAb/co His-UbcH5c> Ml^lCHis-BRCAlS:!^ 
His-BARDl©^irN-5NSIif>i'tl. ±fB®Hashizume&®:;&?i-ef^©b;^io ±S® 

His-Fiag-NPMl*> - er;i/T:^J o-;^ H--X<^l^n^;:^< tn;-Fiag^#^^T:«^ 

Coomassie BrilUant BlueT^-feb, ^©^S^^ 7'>v^ h ^—^—CLAS 3000, 
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Fuji film) ^ffi XW-^^ ^Wt it^-f ^^t\z^r)M\^VTc.> 

mm^lO%^zyBi?ihLm (293T, HeLa:&tXCOS7)X«10%iT;§fe'^S/ifiim (3T3 
5 SwissmzSlVo^^'^M-ifiMMM (Life Technologies, Inc)^^JP b:/c^~;i/^ y 3 
(Dulbecco)2fc^Eagle's±§i-l^Tit*b, Ohta, T., Michel, J. J., Schottelius, A. J., 
& Xiong, Y. ROCl, a homolog of APCll, represents a family of cullin 
partners with an associated ubiquitin ligase activity. MoJ. Cell 3, 535-541 

10 ':fUy^yj—Am.mM(D9J}^^m^^rc^\Z. mM'^. MG132 (20AtM), 

LLnL i2ouM)^\-^mm(DDMsomMiiiJ-i/mimm)xmmm^m\ziommmmL' 

feo ^2.zyy-y uyV—JV\Zj;^^mMmM(Dmm\t. Ohta, T., Michel, J. J., & 
Xiong, Y. Association with cullin partners protects ROC proteins from 
proteasome -dependent degradation. Oncogene 18, 6758-6766 (l999)fcl3i!cCD 

15 -jj^^^xn-ot^o 

© MM ^propidium iodide T^^fe b . FACSCalibur (Becton Dickinson) 

in vivoX=L\i^^yi\:,-^nfz.mm.<D^^^^t^^^tZ^l^rS^'&y^uy hi* 

fcT;-FlagirL{*|g^T;^'n-7. lf-X(M2, Sigma) e>Flag-NPM^M7t«<^l5^ 

20 mm\zU'Dx^d^'t^t^^\zma.^^y°'^]^^m\^^z.h&sm-t. ±.uvrz. 

Hashizume B S-U^^Nishikawa & (D:Ij^(D h^VX^^ i.2o 

Jn vxtro=L\£^J-yit7 SJSf-His-Flag-NPM (O.Blxg)^^^^ ZL t 

^m-i. JilB b 7t Hashizume e>:&lXNishikawa B (D^mz^4t-o Ttf o ;^c:i.2o 

in vitro^-)-—^y Ohta, T., & Xiong, Y. Phosphorylation- and 

25 Skpl -independent in vitro ubiquitination of E2F1 by multiple ROC-cuUin 
ligases. Cancer Res. 61, 1347-1353 {2Q0l)\zmi^\^fc^ O IZ^-o tc^^o 
\^fz.-RA-BAnT>10:>m.^)ymih(Orc^. HA-BARDl^r^-&$-ti-;^clf— X^. 2U® 
^ ym^y U :7:tX:7 7^— tf(Takara)<h<ht){C37°CT30^^rBl'l' >4^a. 
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B 1 & ^ ig $ 29 3T 10 IS e> ^ U T # iit - CDK2 * ^^ m - HA^ ^ m # ^ 

^|S^;^^^:/:7T— A[l0mMMgCl2> 100 mM NaCL 0.5% 
5 Triton X-100. 2.5 mM MgCl2^ 10 mM NaF> S.t/:7°n-x-r :^-if ISMJ] ^ffl 

x4°c-e5:«-fBm^b> 26-y->^a*fti-"e3iHiiibfcc m^^m±m^m\t.. 4,000 

ib\Z. ;\^;/:7T— B[50mMTris-HCl(pH7.5)^ 150 mM NaCL 0.5% NP-40. 50 
mMNaF. 1 mM DTT. 1 mM NaV03. S:D^^:7°n-T-'f :^-ifM^J3(^ 

- 5^ai-rX^3^|ftli. 293^fflia^[35S]-^ 5^:^:11 >-ri 0#PBlA°;i/X^-^;Vb 

S»^*ff §g ^ ffi 7. ^7 U > i?' 

15 aLlf^5=->^bS/^tt> ±f3©NisMkawa&©::;^i*2<J:|S|^fj:^JliT\ Myc-BRCAl 
(1-772)S. t^^BARDl ^^iif ^ 293TlBBa/6^ S. ?t l# ^ nfe :7° U T^-T >AT n — X 
tf— X}cM'a-b7tin;-Myc^^lt-^#:<hFlag-:3Lt:^5^>, El, His-UbcH5c^ffi 
TffoJ^c lO<H©^)iS?^(#30Ml)5J>^^^#e,nfc±?*^llI^bT30Ml^»®*n; 
-FlagtrL#:^^SH-X(Sigma) <hifeJC-r>4^:i^-hb, Flag- :2. ]d ^ ^ > -^m^ 

20 ^'&bfci$7>/^i:7K^ttP^$i±feo ^:®lf-X/^^e)^ 0.1 mg/ml©Flag^y5^ F 
^^m't^25mMm^mr>'e=:-^J^30uLl^.\ZX. Flag-:3.lf4^5^>^-^^>A° 
^^7M^^atBb^ 7.4Mg/mlh U X->>^^ViT3O°CT2O0trm1^^{bbfec 

ife^— 0®^?£^bT^ HA-BARDl(l-408)<h. Sf ;iMXti^Si*:(I26A)Flag- 
BRCAl (l-222)(Z)ViTn5{/^^®lS^I*:i:*SSf^ffl'r^i5'>A°ii7M^. _hfB®cfc-5 

Ruby (Molecular Probe) IZ^V) ^-fe b o @ 65 ® /I > F ^ B D fcB b . M 

^mo^mmmiZ^-D Tin Oel Digest Kit (Millipore)^ffl V^T h U :7°~>>T^^>fb 

# 5 nj^d ^ y 5^ H ir it * ±tB ® Nishikawa <b (D:^m^'VLG/MS/MS iZXM^ b 7t 
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2o #e)n/i«S^ii^j^ilX^^ h Mascot y:7 h^a:TTj|?^)Tb/to 

T^-febfeo i^«#:S-e(DBRCAi:S.t^^NPM(D^^S^^tBt"-5fcJ6tC. Hsu, L. C, 
& White RL. BRCAl is associated with the centrosome during mitosis. Froc. 
Natl Acad. ScL U. S .A. 95, 12983-12988 (1998) i^^^ $ tlT ^ ck "5 ^Cis. 
10 IHBS^v'^^^ y — !a^b^0.1% TritonX-100M=ffi^^'^^§Sb/Cc l^^^rL-f?^^. 

-^=L — ^^) XlAtg/ml) ; irC-BARDl (SjiAg/ml) : :&t/in;-BRCAl(2/z g/ml)c FITC 
X^^n — ^5 >M'n 2 in; #: (Jackson Immunoresearch)&i:50iC#fXbTffi 
Tto ^0.5 At MTO-PRO-3 (Molecular probe)T>C>fJt^^bfc^. ^HISSr^T^V 
15 > ht^ite(BioLad)lrT«j7 > h ^^.-^ if — il^i^(LSM 510, Carl Zeiss) 

CIIM^J 1 .] 

BRCAi-BARD 1 U :j!^-if .J: 0 :i If ^-5^ > ^ n;/S:SK ® S 2c> ® 7. U - 
20 ::i>:J7'ic:d;§NPM©|Rl^ 

©lix.i^^iLTTiii.T®ilDl;ii^mb;^c. -r/^J::b-e.. Flag - rUf 

bfc^>/^i7M^. Myc-BRCAl(l-772)-BARDl^lS?I'o-{*/0^C)^ ±t3bfci;43 

Dlcfi5Mb;^Co R;;&±^f§R^^^ in;-FiagifL#:^ffiVirc^5^:/D^y h?i^ci;D^^W 

25 b (Illla&/1^-;V) . BD®g|5^^^fflViT. t:^U-Ktf*^n 
h :7 ^ — iS7 >^^AK«^^^lt(LC/MS/ MS)-T?:!^ U :3LH4^5^>'fb$n^c^^ 

ti^^?*fbfe (laia) o m'&^nf:i^yn^m.(oo%. ^^u^y^7.2.>/B23 

(NPM) «17ffil (D ^ ^'"^^ H ^ W b . MowseT. 3 T 126T;S t> S rJ b (^ 

1) o 
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143 SAPGGGSKVPQKK (Ifi^'J^^ 8) 

151 VPQK 9) 

198 DTPAKNAQKSNQNGK (IfifJU^IO) 

203 NAQKSNQNGKDSK (lE^'J^^ll) 

213 DSKPSSTPRSK (Se^iJH^ 12) 

216 PSSTPRSKGQESFK (iE^US^ia) 

224 GQESFK (ie^iJH-^ 14) 

230 KQEK (1E?1J#^ 1 5) 

240 GPSSVEDIK (iE?iJ#^ 16) 

251 MQASIEKGGSLPK (lE^'J^^IT) 

264 VEAKFINYVK (Ifi^'J^-^IS) 

268 FINYVKNCFR (IE5"J§-^19) 

278 MTDQEAIQDLWQWR (i5?'Jg-^ 20) 

T. »^MBRCAi-BARDi u -if i^iM^-T § ^ MRnmBi'^m m \z:^m 

'|4fd:BRCAl(I26A)-BARDlU:«^-if^Cfa^-r^^>/^i7M^Jt^bfeo T/'cKt^t.^ 
HA-BARDl (1-408) Flag-BRCAl(l-222)(D»^MXm26A^S#:© ViTn^^?^ 
<h^^iEi-r§293Tlfflia/&^e)^t:l^b7t^-Flag^-g?I^#^SDS - PAGE \Z^r)^m 
VX. SyproRubyT^^febfco 38-40kDa#3£J;i^i!j-r ^ 3^ > A° ^ K (^PP) ^ 
t^^libX^ LC/MS/MS #t b c ^©fS^. BRCA14'©I26A©^ST«. BARDl 
tCD't^^lt^m-^nX^^^rc-^K UbcH5ci:®f^^mi^L-. BRCAI-BARDICD^ 



a 



b 



25 ADKDYHFK (lE^'JH-^ 4) 

33 VDNDENEHQLSLR (IB^iJH^ 5) 

46 TVSLGAGAK (iB^US^ 6) 

74 VTLATLK (iEfiJ§^7) 



74 VTLATLK (iE^m^21) 

135 LLSISGK (fflS5yS^22) 

240 GPSSVEDIKAK (lE^OH^ 23) 

268 FINYVK (ie^ij^^24) 
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^ n -^—mm ^ ^^^^ b TcK ^ ^ ^38-40kDa(D ^yA^M 

5 in vivo\Z *5 It ^ BRCAl-BARD 1 h NPHfel <h ® Ig-^ § . — iitt^H ^ -& fe$H IS 
Myc-BRCAl(l-772). HA-BARDliROTlag-NPM® :7°^ 5 F ^m^-&t)iir 

10 h(IB)lC#fcb^Co tri-HA/MycH. ir[-HAtfL#:. MViTin;-Myc^#^S:7°n-:/.h 
1"-S:fe^:7^n^;/ b^i^^To NPMi:BRCAl-BARDlit-&#;.h©JZ2 K/Vol^43tj-^ 

BRCAIX «BARD1 © -rn;6^ ^ 1^ < NPM«^i*b;^c(l/->lS:tX2)o Z.(D 
NPMaiOD^-g-^ls ^5^n^^-r ■n'— MBRCAl-BARDllCfe#T^ 

15 ^■f'o 

293MHa®Jt^?S§BARDll::^T^irL#^'^^^ttl^$1i-^cfc®^> ^xX^ 
>yn^y hT^tfbfCo BARD l^Stt-o-f* til BARD 1 (Hid 

i/->i. 25.D^^NPM mv-yi. yn^)V) trnw^-^n. bardi 

20 '|4©NPMfe, BRCAl-BARDlU:^7-ifm'^^*<^^tjS&^t-5^n^U> ^®»Mi:/'cK 



BRCAl-BARDlld J; ^NPM® tf c^^>'fl:S<Da^ 
25 NPM^^mCAl-BARDin-t:4^5^>U :^f— if ®SM5^)^S:^^^^^T^fc6?)J^. 
293T|fflia fCFlag-NPM^HA-tagged:x 11^5^ Myc-BRCAl(l-772):RtJ^^BARDl 

pj3-^-^>^t-fctt. > 0.1%^T^IRb, ^-FlagirL#TrFlag-NPM^^^?;tl^b7tc 
^(DWi. irt-HAiaft: (02a±§|5) Xt^^rC-Flagiaft: (El2aTM) V^TSDS-PAGE 
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t'cCDJltfi^^bfed/— >3)o Flag-NPM. HA-:3-H^5^>. Myc-BRCAl 
(1-772), X^iBARDl^P^^TSi, V^-mfeNPM® ^ ^ nT'j:;^^ o 

^n\t. BRCAl-BARDl-f3fe#ttNPMlL If ^'fb -5 # A ^K^Hj" ^ o 

Tp53®:iH^5^>>fti^^*cfc < 'fSji"^^!"^^^^^ <^i:^^^^0 e)nTV^^7cJi&> in vivo 
U ify -fe-f iJ3 FiVoTOL If >^b^ n;^c:Myc-p53]SLOTlag-NPM^ 

2b, 1/— >3S.tJ^'6)o — BRCAl-BARDltip53(7)a-tf4^5=->'fh;^a<h/u£5l# 

10 ®;i$7'ci::^^-prc(l/— >2)o 

NPM © :i If ^ 5^ > iifiJ li ^ H T ^ NPM © misf olding J; o T § I # ^ 
^1 $ n ^ <h 5 nj tg'l4 ^ ^ D < iC) , 1^ H'ttNPM ^) ^ fcBRCAl-BARD 1 IZ 
J:oT:iH4^^>^b$n^;^)^S:^)^^^l^bfe(lll2c)o HA-tagged:ilf 
Myc- BRCAl (l-772)S.U^^BARDl<h <h iC293TMlST^fiii$i±feo :3-t:^5^> 
15 'fb$n;c:I^HttNPM^1.5Atg®tfi-NPM^#:^ffiViT293Mia;5^e>^^ttl^b, 

irL-HAM(*^jlVifc:^^yn^:^ h J; D NPM:ilf ^^^-fb^^^if bfeo »^^MU 

BRCAll::*3ViTI26A^m/^?mm^n7t«^«, NPM ® 3. If =^ ^ > 'ft 
^UTto Iin^l, NPM©rLti:^5^>'fI::/?/^:BRCAl-BARDl(Dn-lf^5^>U;^— if 

$ B tCBRCAl-BARDl/^>^Vzj Fiiz-tjTNPM^aLtf 4^^>^bf ^>^/^SjO^^ U 3 > H 
^ > h > A ^ ^^^5^cin vitro© 7.^ ATT lit ^ b fc(|g2d)c ^tM^l tf 4^ 

5^>, El, E2/His-UbcH5c, His-BRCAl(l-304):RO^His-BARDl (14-189) <h;'c^i 
Mt-J:: D#»SbfcHis-Flag-NPM ^ ^ATP#ffiTTO^^^— h b^to R)^^!^ 
25 ^SDS-PAGElilJ; tl^^ilL, fc^, ^-FlagJfCfr ^ffl ViT:fe3S:7^n b^ffofec 
^ODlg:^, <!r;]/±^i^'ltt::^7cS!j-r ^ 2^®^^ij^^^{±lb#fe(l/— >7)o 
NPM, :3Lfc:^5^>, E2/His-UbcH5c, BRCAIX^BARDI^I^^T -h, ^T, 

ii®NPM©:3Lif4^5^>'fb^^l^^bfco #i©^>X5=-A ^::*5tt^ BRCAl - 

BARDl-'fe#'l4NPMrLlf^r5=->'fb*^T=b®'trS^o t^oT, 2^|gH^^e>«, 
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NPMT&mRCAl -BARD 1 E3:i H ^ 5^ > U ^ if © T § <Ji M li b fci o 

immm 3 d 

fij£a.if^^>'fb$n^^iVi5 fe^tfab-s^.a^ t^^T, *^Hj^e)i3:> brcai 

10 -BARDl-:fr&NPM:ilf ^5^>'fb/^/^^NPM^^^T^fcie)®^W^-r^©jO^S;^)^^ 

i'feJ^Myc-BRCAli-772jttXHA-BARDi:7°^;^5 6 h 1^® 

293TM flS ^li $ o 1 ^ :c ;V $) D CD ^ >^ ^ 7. 5 DNA/J>^^2.5 M g ^ § 5 ^CI . 
pcDNAS^^^ — ^i^iOUTiiSbTto ^-HAirC^. iK-¥\a.g^WBi.XS^- a / ^ - 

jlf^lfbfco 293™fla^C*5^t^Flag-NPM©^^mil/^;l'^^> BRCAl-BARDl 
©^fgiifcj; OMii>t-'5)ili:«7S:< , b ^BRCAl-BARDl bT^iiO 

b/t(l2l3a)o 

-^©m^ Flag-NPM^ pcDNA3S:tJ^^Myc-BRCAl/BARDl^^^$i±:^293Mfla 
20 F(lOMM)^<ht){C-r >^r:i^— hb. A,S,12mm^it^Vrz.o 

Flag-NPMCDy^ffllSI^^^i*^^ trL-Flagtft#^ffi V^Tt^^t/n hT^^lrbfCo ^1 
©J;^75:A°;l/X — 5^X'fX^^lf■T?fe^;^c^ BRCAl-BARDl/J^mPM^^^^fc-T ^ 

z. t ^K#tt e> nfe(ia3b)o 

^^\Z. :7°n5=-TV— Aia§^!lTafe^MG132(20MM)^ LLnL(20 M M) X fr^ 

25 DMSO^^J©Vi-m/6^Tio0#rBlMilb:felfflB^:^^ ^S£^J 2 TlEi^b;^ci: -5 

ii2 K7VoTBRCAl-BARDl-n.H^5=->jbFlag-NPM&^{±ibfeo bT^^b. =L\i^ 
5^>'fliFlag -NPM»«iiJ]nbfj::;0^o7t(|ll3c)o 3:ne>®^^«^ BRCAl-BARDl 

a ^ - » ^ # ;^ ^ ^ ^ ^ o 
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mmm 4 ] 

NPM BRCAl-BARD lh<D ^^EJ^ lJ^^NPM:i \l^^>itCO mm 

tM^ 1^ (subcellular) jlSJt t;^^NPM ^ ® ^ ^^t" ^ S^) t:: ffi fe(04)o MM 
Swiss 3T3|!HflS(a)X^3:COS7|fflMb. c)^> 3%5jN;i/-T U >Xlir^^ / — 

tn;#:S.U^^S:-BRCAlin;#:. FITC (i^) -X«n — (95^) -^'^2;^ 

trCft^-e^-febfeo TO-PRO-3 (*) T^febJ^o 

^ODlSm. fBl^OlfflBS-r^^. BARDl^M/h-frJ^^^^l^i-^ffil^^ NPMti:^ 

JC^^bT^^S^^®|ffllSTt^> NPMtiBARDl<^i^ft-r^^^\ l&li{*#3£fC 

'A IZ . BRCAl R ZSNPMf)^ IS tl tB ^ n ^ ^ f4^T *3 T BRCAlS: 
NPMcD^^E^II^Ufe(Bl4b)= BRCAlt^l6«#S'eNPM^^^Eb/iC04G)c 

tl«. ^^S^ JC43 ^ BRCAl -BARDIE;! J; mmmMiz^'^hrcBRCAi- 

BARDl -NPHCDiaS^-^ffi :RtJ^^NPM0ilt^SiSi5 ^^"T ® T ^ o 

fcNPMrLlf^5^>'^b<ht@M1"§;^?^S:^^*^t^f"r^7t^e)^ HeLa*HIS^5^5 >^>- 
y iS'^V^-jl/jiaa^c: J;o TG2/M#tf fflf!:|wiili$i±feo ^©^^ 0.5, 1 ,2,40#rBim 

IIIRL. 1.5/tg/ml©in;-NPM^#:T^3Sai^Ufclt. ifi-:! t:4^5^ >feT;{*T^ 
^ CD Iffl Ti* ^ e> n fcK o o 
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mmm 5 ] 

:^mM^^\t. BARDl/^>^^CDK-eU >m<li$n^/J>^?5J^^«:^Wt-^fc:5e). CDK/ 

t> . Myc-BRCAli-772]S^D^^HA-BARDl©NH2*)^(l-320)ilf jt>^?^COOH5i5)^ 
(411-777)i(fJt^293TlHaai;:CDK-y--r ^ U > cfe ^ t^pcDNAS^ ^ ^ — <ii^^ 
JiSiifeo HA-BARD1411-V77 (BARDl®GOOH7i5)^iTit411-777) *^ 

CDK/ti-'l' U >,h#5i^^-&Tfe^'fb/$)^^/^d::^^ofelCfe;0^/^>^t) HA-BARDl 
1-320 (BARDl©NH25fe$^if>i-l-320) CDK/i^-T ^ U > ^ 

)v±.'i:^yn^m.(Dm\^u^WiifiM.^nrcm&A)o ha-bard 1 1-320 ^ ^ ^ :/ □ 

HA-BARDii-32o^^^l5l:l#b, ia-HAirL#T'^3a ^'^n h bfco T;^^n-;:^H- 

X-ZrEl^L/tHA-BARDli-32o§T;l/;^U >':tX:7T^— lf(AP+)T\ 'yLUnv 

t 

\t. BARDicoU ymih^'-Tr^^^hfi^^-^nrzo 'A\z. ^m^B\t. wm^i— 

iif)^. BARDl^llSU >M'fb"r^^^S:0^^^t^t-rS/cJs6^C. BARD1©MMM 

l/-> 1 , 4, 7) His -BARD 114-189 (l/->2. 5. 8) :SLtXHis-BARDli-32o 
(1/— >3> 6, 9) ^SDS-PAGETi^-ilb. Coomassie Brilliant BlueT^fef^ 
MCBB. &)^ *fett[r-32P] ATPJ5:tX, CDK2-+h'l' ij >E1 (l/->4-6) 
X^3:CDK1 "t)--r ^7 U >B1 (I/— >7-9) i-f >4^a.^— h b/bo :^>A°^M^ 
SDS-PAGE^CcfcD:5^ilbT. r:^- h ^>^:ti/^ 37^ -Tjlftlrbfec -^(Dlg:^. 
His-BARDi4-i80ifeHA-BARDli-32ot)^JC, jtj vitro'C CDK 2 ^ ^ U >E1:RIX. 
CDKl-y-'f ^7 U >B1 l;icfcD U >M'fb$nfe (E16C) c 

HA-BARD 11-320(^712 vivoX'O^Wji^y ia vitraTC'^) yW.ih^ 

nfcHA-BARDli-320-T:t> < rDi!}^(D/'^> \^f}^^'^n. HA-BARDli-32O0|$ff it tCl 

mit-r^mti\t. BRCAi:fymm=¥i--'^mmi'^m'r^r^i^\z\-xmz'j^^'^'^^\ttj: 



20 



wo 2005/073379 



PCT/JP2005/001870 



BARDl4'lC43)® U yW.it^^'^'^V b°>^^b> BARDl S148A/S251A/S288A/ 
T299AtVi5^S#:^|SlSU/c/^^\ ^n^\t. CDK2-1t-r ^ U >E1 (HI 6 D) 
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$ffl ASM ^ fi5 J'd^BRCAl-BARD 1 J: ^ NPM:i H ^ ^ ^-fb ® M H ^ 75: § 

i^t-^ ^^^^©^iCBRCAl-BARDllC j;oTNPM:3.t:4^5^> 
-fb ^1 § M H <h fj: ^ X A ^ BJ r ^ t ^ IS ^ . NPM:^^^G1/S^ 

::p©IS^#:S(Cfigi^-r^o 2^^BJ#e>«, NPM«^ CDK2-it 

-r ^7 U >E1(DU ym.i\:,\ZXK>m^'^n^t^^> CDK2/0^mCAl-BARDlU -^—^ 
\Z J; ^NPM^ }i.^^yit\Z^m^'BL\t'ti3-^^ii-^^mi5\^tz.o 293X^8^^ ^CMyc- 
BRCAl (1-772). BARDl. Flag-NPMS.D^HA-taggeda.H^5^>^^?i$1^feo 
BRCAl- BARDl ^Ki ^ in vivo^=L t: ^-fb $ tltc^^^m . 2 ICfB 

mUfcJ:e)l::^^tHb/tcCDK-y-'f ^ U >^ifcfgJg$ii-;^Com<^#il<^:^-.CDK2 
■it^ /7 U >E:&TODK2-t)--i' ^ U >AH. <ht>tC. ii2 wVoTBRCAl -BARDKcJ^ 
^NPMrLtf^5^>'fb^^±l-MMb/c(S7A. 1/—>3:S. 1^4)0 m—(DTy±'ilZ. 
43ViT. CDKl -it-r U >Btl, BRCAl -BARDl t;ii:^NPMrLlf 4^5^ >'fb^^ 
#b#73:y&^ofc:/5)^Xl/->5). ^Itl^*. BRCAl-BARDl U ;y-ifl&'l4©I^Pi>Ji-^ 
T CDK2 CD ^ M 6^ /'cC ^ ^ o 

Cl^Jg^J 7 D 
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CDK2-t)-'1' ^ U >ES.r/CDK2-+)-'1' ^7 U >A:^^3ARD1^ U >^'fbb. NPM 
^-^tiSM^^^^-r^BRCAl-BARDlU :^3-ifMi4^*l5$iJ-r ^ il <h;0^^^$ tlfec 
BARDl«CDK2-it-r ^ U >E10SMJ'J:®*t:\ BRCAl-BARDlO-lf U 

20 if?g'|4©Jfl]$iJti. BARD1©U >M'(bJcaj|^©^#^#A-5^o bT^^b^ 

BARD1(D#U >^'ft:^M#;T$)^. BARDl S148A/ S288 A/ T299A^;rrbfc 
BRCAl<7:)SB^1f^^>'fli=b> CDK2-tl-^i7 U >EllCcfcoT*tPM$n^(07D)o 

BARDl®_hfE#U >m^b^mf*^iCDK2i;: j:^n-H^5^>U :^*-if Igfe^jrU 
0Ji;iiSg'14^Wbfc:**'T?2b^b. CDKl/?)^^CDK2il^b^|5j4TBARDl^U >m. 

25 ^bbTt), BRCAl-BARDl® U ;^j'-if?£'|4mrpM$ n/cj:V^;^cS6. U >mibe#:«. 
BRCAl-BARDirL t:^5^> U — tf CO r^'^ '^7 > l/^o. 3 >\Z.^nU Emm 

CIIJSM 8 ] 
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20 El<D^f6ii-elEI^4^®BRCAl-BARDim'a-#^CD¥M^J^. il#^3M^^"bfe(4-6B# 

rBi;o^&2B#rBmT^T : I1I8C) o ^inci:o^ mm<DU{>\t^>^^^M(D^miz^ 



C^MM 9 ] 
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<130> PCT05-0001 

<150> US60/541287 
<151> 2004-02-02 

<160> 24 

<170> Patentin version 3. 2 

<210> 1 

<211> 1333 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (101). . (985) 

<400> 1 

ggggccctgg tgtgattccg tcctgcgcgg ttgttctctg gagcagcgtt cttttatctc 

cgtccgcctt ctctcctacc taagtgcgtg ccgccacccg atg gaa gat teg atg 

Met Glu Asp Ser Met 
1 5 

gac atg gac atg ago ccc ctg agg coo cag aac tat ctt ttc ggt tgt 
Asp Met Asp Met Ser Pro Leu Arg Pro Gin Asn Tyr Leu Phe Gly Cys 



115 



163 
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10 15 20 

gaa eta aag gcc gac aaa gat tat cac ttt aag gtg gat aat gat gaa 211 
Glu Leu Lys Ala Asp Lys Asp Tyr His Phe Lys Val Asp Asn Asp Glu 

25 30 35 



aag gtt cca cag aaa aaa gta aaa ctt get get gat gaa gat gat gac 
Lys Val Pro Gin Lys Lys Val Lys Leu Ala Ala Asp Glu Asp Asp Asp 



259 



307 



355 



403 



aat gag eae cag tta tct tta aga acg gte agt tta ggg get ggt gca 
Asn Glu His Gin Leu Ser Leu Arg Thr Val Ser Leu Gly Ala Gly Ala 
40 45 50 

aag gat gag ttg cac att gtt gaa gca gag gca atg aat tac gaa ggc 
Lys Asp Glu Leu His He Val Glu Ala Glu Ala Met Asn Tyr Glu Gly 
55 60 65 

agt cca att aaa gta aca ctg gca act ttg aaa atg tct gta cag cca 
Ser Pro He Lys Val Thr Leu Ala Thr Leu Lys Met Ser Val Gin Pro 
70 75 80 85 

acg gtt tec ctt ggg ggc ttt gaa ata aca cca cca gtg gtc tta agg 
Thr Val Ser Leu Gly Gly Phe Glu He Thr Pro Pro Val Val Leu Arg 

90 95 100 

ttg aag tgt ggt tea ggg cca gtg cat att agt gga cag cac tta gta 
Leu Lys Cys Gly Ser Gly Pro Val His He Ser Gly Gin His Leu Val 

105 110 115 

get gtg gag gaa gat gca gag tea gaa gat gaa gag gag gag gat gtg 
Ala Val Glu Glu Asp Ala Glu Ser Glu Asp Glu Glu Glu Glu Asp Val 
120 125 130 



aaa etc tta agt ata tct gga aag egg tct gcc cct gga ggt ggt age 547 
Lys Leu Leu Ser He Ser Gly Lys Arg Ser Ala Pro Gly Gly Gly Ser 
135 140 145 



451 



499 



595 
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643 



691 



150 155 160 165 

gat gat gat gaa gag gat gat gat gaa gat gat gat gat gat gat ttt 
Asp Asp Asp Glu Glu Asp Asp Asp Glu Asp Asp Asp Asp Asp Asp Phe 

170 175 180 

gat gat gag gaa get gaa gaa aaa gcg cca gtg aag aaa tct ata cga 
Asp Asp Glu Glu Ala Glu Glu Lys Ala Pro Val Lys Lys Ser He Arg 

185 190 195 

gat act cca gee aaa aat gca caa aag tea aat cag aat gga aaa gac 
Asp Thr Pro Ala Lys Asn Ala Gin Lys Ser Asn Gin Asn Gly Lys Asp 
200 205 210 



tea aaa cca tea tea aca cca aga tea aaa gga caa gaa tec tte aag 787 
Ser Lys Pro Ser Ser Thr Pro Arg Ser Lys Gly Gin Glu Ser Phe Lys 
215 220 225 



739 



835 



883 



aaa cag gaa aaa act cet aaa aca cca aaa gga cet agt tct gta gaa 
Lys Gin Glu Lys Thr Pro Lys Thr Pro Lys Gly Pro Ser Ser Val Glu 
230 235 240 245 

gac att aaa gca aaa atg caa gca agt ata gaa aaa ggt ggt tct ett 
Asp He Lys Ala Lys Met Gin Ala Ser He Glu Lys Gly Gly Ser Leu 

250 255 260 



cec aaa gtg gaa gee aaa tte ate aat tat gtg aag aat tgc tte egg 931 
Pro Lys Val Glu Ala Lys Phe He Asn Tyr Val Lys Asn Cys Phe Arg 

265 270 275 

atg act gac caa gag get att caa gat etc tgg cag tgg agg aag tct 979 
Met Thr Asp Gin Glu Ala He Gin Asp Leu Trp Gin Trp Arg Lys Ser 
280 285 290 

ett taa gaaaatagtt taaaeaattt gttaaaaaat tttcegtctt attteatttc 1035 
Leu 
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tgtaacagtt gatatctggc tgtccttttt ataatgcaga gtgagaactt tccctaccgt 1095 

gtttgataaa tgttgtccag gttctattgc caagaatgtg ttgtccaaaa tgcctgttta 1155 

gtttttaaag atggaactcc accctttgct tggttttaag tatgtatgga atgttatgat 1215 

aggacatagt agtagcggtg gtcagacatg gaaatggtgg ggagacaaaa atatacatgt 1275 

gaaataaaac tcagtatttt aataaaataa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 1333 



<210> 2 

<211> 294 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Glu Asp Ser Met Asp Met Asp Met Ser Pro Leu Arg Pro Gin Asn 
1 5 10 . 15 



Tyr Leu Phe Gly Cys Glu Leu Lys Ala Asp Lys Asp Tyr His Phe Lys 

20 25 30 



Val Asp Asn Asp Glu Asn Glu His Gin Leu Ser Leu Arg Thr Val Ser 
35 40 45 



Leu Gly Ala Gly Ala Lys Asp Glu Leu His He Val Glu Ala Glu Ala 
50 55 60 
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Met Asn Tyr Glu Gly Ser Pro He Lys Val Thr Leu Ala Thr Leu Lys 
65 70 75 80 



Met Ser Val Gin Pro Thr Val Ser Leu Gly Gly Phe Glu He Thr Pro 

85 90 95 



Pro Val Val Leu Arg Leu Lys Cys Gly Ser Gly Pro Val His He Ser 

100 105 110 



Gly Gin His Leu Val Ala Val Glu Glu Asp Ala Glu Ser Glu Asp Glu 
115 120 125 



Glu Glu Glu Asp Val Lys Leu Leu Ser He Ser Gly Lys Arg Ser Ala 
130 135 140 



Pro Gly Gly Gly Ser Lys Val Pro Gin Lys Lys Val Lys Leu Ala Ala 
145 150 155 160 



Asp Glu Asp Asp Asp Asp Asp Asp Glu Glu Asp Asp Asp Glu Asp Asp 

165 170 175 



Asp Asp Asp Asp Phe Asp Asp Glu Glu Ala Glu Glu Lys Ala Pro Val 

180 185 190 



Lys Lys Ser He Arg Asp Thr Pro Ala Lys Asn Ala Gin Lys Ser Asn 
195 200 205 
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Gin Asn Gly Lys Asp Ser Lys Pro Ser Ser Thr Pro Arg Ser Lys Gly 
210 215 220 



Gin Glu Ser Phe Lys Lys Gin Glu Lys Thr Pro Lys Thr Pro Lys Gly 
225 230 235 240 



Pro Ser Ser Val Glu Asp He Lys Ala Lys Met Gin Ala Ser He Glu 

245 250 255 



Lys Gly Gly Ser Leu Pro Lys Val Glu Ala Lys Phe He Asn Tyr Val 

260 265 270 



Lys Asn Cys Phe Arg Met Thr Asp Gin Glu Ala He Gin Asp Leu Trp 
275 280 285 



Gin Trp Arg Lys Ser Leu 
290 



<210> 3 

<211> 12 

<212> PRT 

<213> Artificial 

<220> 

<223> primer 

<400> 3 

Cys Val Met Ser Phe Glu Leu Leu Pro Leu Asp Ser 
1 5 10 
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<210> 4 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Ala Asp Lys Asp Tyr His Phe Lys 
1 5 



<210> 5 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Val Asp Asn Asp Glu Asn Glu His Gin Leu Ser Leu Arg 
15 10 



<210> 6 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Thr Val Ser Leu Gly Ala Gly Ala Lys 
1 5 



<210> 7 
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<211> 7 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Val Thr Leu Ala Thr Leu Lys 
1 5 



<210> 8 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Ser Ala Pro Gly Gly Gly Ser Lys Val Pro Gin Lys Lys 
1 5 10 



<210> 9 

<211> 4 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Val Pro Gin Lys 
1 



<210> 10 

<211> 15 

<212> PRT 

<213> Homo sapiens 
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<400> 10 

Asp Thr Pro Ala Lys Asn Ala Gin Lys Ser Asn Gin Asn Gly Lys 
15 10 15 



<210> 11 

<211> 13 

<212> PRT 

<213> Homo sapiens 



<400> 11 

Asn Ala Gin Lys Ser Asn Gin Asn Gly Lys Asp Ser Lys 
1 5 10 



<210> 12 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 12 



Asp Ser Lys Pro Ser Ser Thr Pro Arg Ser Lys 
1 5 10 



<210> 13 

<211> 14 

<212> PRT 

<213> Homo sapiens 

<400> 13 
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Pro Ser Ser Thr Pro Arg Ser Lys Gly Gin Glu Ser Phe Lys 
1 5 10 



<210> 14 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Gly Gin Glu Ser Phe Lys 
1 5 



<210> 15 

<211> 4 

<212> PRT 

<213> Homo sapiens 

<400> 15 

Lys Gin Glu Lys 
1 



<210> 16 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Gly Pro Ser Ser Val Glu Asp He Lys 
1 5 
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<210> 17 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<400> 17 

Met Gin Ala Ser He Glu Lys Gly Gly Ser Leu Pro Lys 
1 5 10 



<210> 18 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 18 

Val Glu Ala Lys Phe He Asn Tyr Val Lys 
15 10 



<210> 19 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 19 



Phe He Asn Tyr Val Lys Asn Cys Phe Arg 
1 5 10 



<210> 20 
<211> 14 



11/13 



wo 2005/073379 



PCT/JP2005/001870 



<212> PRT 

<213> Homo sapiens 

<400> 20 

Met Thr Asp Gin Glu Ala He Gin Asp Leu Trp Gin Trp Arg 
1 5 10 



<210> 21 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<400> 21 

Val Thr Leu Ala Thr Leu Lys 
1 5 



<210> 22 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<400> 22 

Leu Leu Ser He Ser Gly Lys 
1 5 



<210> 23 

<211> 11 

<212> PRT 

<213> Homo sapiens 
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<400> 23 

Gly Pro Ser Ser Val Glu Asp He Lys Ala Lys 
1 5 10 



<210> 24 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 24 

Phe He Asn Tyr Val Lys 
1 5 
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